Background: The role of diet in the development of atherosclerosis and coronary heart disease is well known from animal, clinical and epidemiological studies; the influence of dietary factors is realized through their impact on body mass, lipids and blood pressure. The aim of this investigation was to study the levels of some biological risk factors: blood pressure, total cholesterol, triglycerides and body mass, as well as nutrition, in the male population of Tallinn, the capital of Estonia, in 1984Estonia, in /1985Estonia, in and 1992Estonia, in /1993 (the transition period). Methods: Two independent random samples of the male population of Tallinn, aged 30 to 54, were examined in 1984/1985 (1,890 men) and in 1992/1993 (752 men). Standard epidemiological investigation methods were used; the diet was studied by the 24 h recall method. Results: By the time of the second survey the age-adjusted mean values of systolic and diastolic blood pressure, body mass index and triglycerides, as well as the prevalence of arterial hypertension, hypercholesterolaemia and hypertriglyceridaemia were lower than at the first survey. These data were in accordance with the dietary pattern: lower energy, animal protein, fat, saturated fatty acids, cholesterol intake and higher consumption of vegetable protein and P/S ratio at the second survey. Taking into account close relationships between many nutrients and biological risk factors found previously, changes in the diet of the population, which occurred in postsocialist Estonia in the early 1990s, could be regarded as one of the reasons for the differences in the levels of these risk factors.
of death in Estonia comprising approximately 55% of total mortality with coronary heart disease (CHD) holding the leading position among them. 1 The age-adjusted CHD mortality rates in the population of Estonia are two times higher than in the neighbouring Nordic countries. 1, 2 Epidemiological studies carried out in Estonia in the 1980s also demonstrated very high levels of CHD risk factors. 3, 4 The role of diet in the development of atherosclerosis and CHD is well known from animal, clinical and epidemiological studies, [5] [6] [7] [8] [9] the influence of dietary factors on CHD is realized through their impact on body mass, lipids and blood pressure. [10] [11] [12] [13] [14] [15] Tremendous changes occurred in Estonia in the 1990s after restoration of its independence, which involved all spheres of life, including the socio-economic situation.
The aim of this investigation was to study the levels of biological risk factors: blood pressure, total cholesterol (TC), triglycerides (Tg) and body mass, as well as nutrition, in random samples of the male population of Tallinn, the capital of Estonia, in 1984 Estonia, in /1985 Estonia, in and 1992 Estonia, in /1993 (the transition period).
METHODS

Sampling and recruitment
Cross-sectional epidemiological surveys of independent random samples of the male population of Tallinn were carried out in 1984-1985 and in 1992-1993 . The first survey included 1,890 men aged 30 to 54; the second one 752 men of the same age, permanent residents of the city. The samples for the surveys were drawn from the entire population of Tallinn; at the first survey from lists of electors by means of tables of random digits and at the second survey from the Estonian Population Register, recently established on the basis of the electorial list, by computer program. The calculation of the sample size was based on the protocol of the WHO/Countrywide Integrated Noncommunicable Disease Intervention (CINDI) Programme; 16 according to this document 200 subjects in each 10-years age class are considered as meeting minimum statistical requirements. At the first survey the sample size was doubled as this survey was carried out also in the framework of another collaborative EUROPEAN JOURNAL OF PUBLIC HEALTH 2002; 12: 16-21 study ('Epidemiology of coronary heart disease in various regions of USSR') and had to follow the protocol of this project as well. The 50% subsamples for 24 h nutrition surveys were chosen from the selected samples using the above mentioned procedures. The participants were invited by mail, with up to three follow-up letters for non-respondents.
Measurements
The screening procedure was similar at both surveys including standard epidemiological investigation methods: a questionnaire survey, blood pressure, height and weight measurements (in all the examinees), determination of TC and Tg in blood plasma (in subsamples comprising 92% at the first survey and 39% at the second survey). Blood pressure was measured after a 5 min rest, on the right arm with a mercury sphygmomanometer and recorded to the nearest 2 mm. Diastolic blood pressure (DBP) was recorded by the Korotkoff fifth phase. The mean of the two blood pressure readings was used in this study. Weight was measured in the participant without shoes and heavy outer garments and recorded to the nearest 100 g. Height was recorded to the nearest 0.5 cm. Measurements were performed by the same team which underwent a similar training and standardization procedure at both surveys. Quality control was carried out systematically (for instance, calculation of blood pressure values ending in 0, which did not exceed 22-23%). The subjects were asked to fast for at least 12 h before the blood test. The fasting TC and Tg were determined by enzymatic methods. The laboratory had a quality system conforming to the recommendations of EN 45 001 and specific criteria for medical laboratories. Analytical performance of testing was assured by means of external and internal quality assessment schemes. Participation in EQA schemes for routine biochemistry was arranged monthly by using the services of Labquality OY, Finland. Control material for internal quality assurance was analysed after every batch of samples and checked for pass of multirule criteria. Established coefficients of variation: 2.8% for TC and 2.5% for Tg. Mean values (M±SD) of systolic blood pressure (SBP), DBP, TC, Tg, BMI, as well as prevalence rates (proportion of subjects having hypertension, hyperlipidaemia, excessive body mass and daily smoking habit among all the examinees in per cent) were used to characterize the risk factor levels. The criteria for risk factors were as follows. Arterial hypertension: SBP ≥160 and/or DBP ≥95 mmHg (or on medication); elevated TC: ≥200 mg/dl; elevated Tg: ≥200 mg/dl. The criterion for excessive body mass was BMI ≥29, which was used traditionally as the cut-off point in epidemiological studies carried on in the former USSR. 17 This study was mainly dedicated to biological risk factors which are closely related to the diet. Nevertheless, smoking, a major risk factor for CVD, was also assessed. A subject was considered as being a smoker if he had smoked at least 1 cigarette every day during the last 12 months.
The nutrition structure was investigated by means of the 24 h recall method, 18 adapted for local conditions 19 with the possibility of adding new foods in the food composition table created on the basis of the food composition tables published in the former USSR. 20 According to the original method, those who reported having kept to a diet or whose diet on the previous day was, in their opinion, not typical for them, were excluded from the dietary surveys. After exclusion the number of men examined at the first survey was 706 and at the second survey 271 (37.4% and 36.0% of all participants, respectively). Mean values and standard deviations (M±SD) were calculated for 29 nutrients. At the second survey the reported changes of dietary habits during the last 12 months were studied by the standard WHO/CINDI questionnaire 16 in all examinees.
Data analysis
The data were analysed by means of the SAS. 21 All mean values and prevalence rates (proportions) were standardized according to the age distribution of the male population of Estonia aged 30 to 54 which was similar at the time of the first and second survey (30 to 39 years 44%; 40 to 49 years 37%; 50 to 54 years 19%). The differences between means of continuous variables were calculated using the Student t-test. The differences between proportions of subjects having certain risk factors by established criteria were evaluated using conventional normal approximations for binomial distributions. 22 Table 1 shows the number of participants in each age group and also the substantially lower response rates at the second survey. At the first survey the proportion of men who had low education (less than high school) was higher than at the second survey (36.4 vs 16.7%) while the percentage of men having university education was lower (22.4 vs 32.6%). The proportion of blue collar workers was also somewhat higher at the first survey (55.6 vs 42.6%). There was a smaller proportion of unmarried men at the first survey (14.0 vs 22.0%). figure 1 .
RESULTS
The mean values of SBP and DBP were significantly lower at the second survey than at the first one in all age groups. The age-adjusted mean values of SBP in the total group aged 30 to 54 were also lower at the second survey (132.3 vs 138.6 mmHg); the corresponding figures for DBP were: 92.7 mmHg (first survey) and 88.6 mmHg (second survey). The age-adjusted proportion of subjects having arterial hypertension was also lower at the second survey (27.7% vs 43.9% at the first survey). At the second survey men had lower BMI than at the first survey in all age groups; the age-adjusted mean values of BMI were also lower at the second survey (24.8 vs 25.8) but the prevalence of excessive body mass did not change. At the second survey the age-adjusted prevalence of hypercholesterolaemia in the total group of men aged 30 to 54 was lower than at the first one (61.4 vs 69.1%). The age-adjusted mean values of Tg at the second survey were lower for the total group aged 30 to 54 (100.8 vs 115.5 mg/dl at the first survey). The prevalence of hypertriglyceridaemia was also lower at the second survey (4.5 vs 10.1%). Opposite shifts were found concerning smoking prevalence: the age-adjusted proportion of daily smokers in the total group aged 30 to 54 was higher at the second survey than at the first one (58.1 vs 51.4%).
At the second survey we observed a lower consumption of total protein, animal protein, total fat, saturated (SFA), monounsaturated (MUFA) fatty acids and lactose, both in grams per day (g/d) and in percentage of dietary energy (%E), in men aged 30 to 54 (table 3) . Vegetable protein, polyunsaturated fatty acids (PUFA), carbohydrates and starch intake at the second survey was lower in g/d but higher in %E. Sucrose consumption in %E and coffee consumption were higher at the second survey, as well as P/S ratio, while calorie intake and cholesterol consumption were lower. No significant differences were found in fibres and alcohol consumption in the age group 30 to 54. According to the questionnaire survey on dietary habits carried out at the second survey, 35.3% of the participants reported having changed their dietary habits during the last 12 months, 20.2% of the participants had used less fat and 20.6% had switched from animal to vegetable oil, 14.8% had decreased sugar consumption and 12.5% had increased bread consumption (table 4) . Table 5 demonstrates the risk factor values at both surveys in different educational strata (in the lowest and highest educational groups).
DISCUSSION
Potential contribution of error to observed differences Data obtained from the first survey, reported previously, 3,4 demonstrated high levels of CHD risk factors among men residing in Tallinn in comparison to other populations. [23] [24] [25] This reflected the extremely atherogenic diet: high energy intake, high consumption of animal protein, fat, dietary cholesterol, low P/S ratio, low intake of carbohydrates, starch, fibres and high consumption of coffee. More favourable values of the biological risk factors studied were found at the second survey. When analysing the differences in the results of the two surveys two main potential explanations for more favourable values at the second survey should be taken into account: i) true difference in the studied population, and ii) sampling and measurement bias. At the first survey the sample was drawn from lists of electors and at the second survey from the Estonian Population Register, which had been established on the basis of the electorial lists; thus the sources for sampling can be regarded as similar. The same methods of investigation, evaluation, standardization and quality control were used at both surveys; the screening was performed by the same team. It should be stressed that, in spite of similar efforts undertaken at both surveys, the response rates at the second survey were considerably lower than at the first one. This might be explained by drastic changes in social conditions in the transition period when the second survey was carried out (changes in working conditions, hindering attendance at the screening during working hours; a higher degree of stress; uncertainty in the future; fear of unemployment, etc.). Lower response rate is a factor which should be considered as a source for possible bias as non-responders are known to have higher levels of risk factors than responders. 26 In One of the reasons for more favourable levels of risk factors at the second survey, which should be taken into account, is the better education of the participants. However, it should be stressed that this phenomenon is in accordance with the real situation observed in Estonia during recent decades and is not due to sampling and response bias but reflects an improvement in the educational level of the population. Although data from the exact years of the surveys are not available, according to census data, the proportion of men with 'low education' in the male population of Tallinn aged 30 to 54 dropped from 39.4 to 20.0% in the 1980s, 27 and reached (on the basis of labour force studies) 10.7% in 1999. 28 Table 5 shows that the tendencies observed in the total sample were present in different educational strata: in men with the worst education as well as in those having the best education, although to different extent. The favourable blood pressure tendencies were more pronounced in the low educational strata, while lower lipid values were observed at the second survey in the highly educated men. Smoking rates were significantly higher at the second survey in participants who had poor education (76.3 vs 63.3%); in the more highly educated men a slight tendency for higher smoking rates was also observed (40.0 vs 38.2%). Taking this data into consideration, the shifts in risk factors are less likely to be an artefact of increasing selection by educational status. Along with the more favourable values of biological risk factors found in this study (blood pressure, body mass, lipids), more favourable values of dietary pattern were found at the second survey. Diet is considered to be closely related to the levels of the above mentioned risk factors. 8, 10, 11 Data derived from the first cross-sectional survey, published previously, 29 confirmed this widely recognized opinion: we found many relationships between nutrients and risk factors, which coincided with data from experimental and clinical studies. For SBP, positive relationships were found with alcohol and coffee consumption and negative relationships with vegetable protein, lactose, calcium and magnesium. For DBP, a positive relationship was found with alcohol and a negative relationship with lactose. For BMI, positive relationships were revealed with SFA, animal protein, starch and alcohol, and negative relationships with vegetable protein and P/S ratio. Serum cholesterol was related positively with energy intake, cholesterol, sucrose, alcohol and coffee consumption and negatively with pectin and niacin consumption. Triglycerides were connected positively with energy intake, SFA and alcohol consumption and negatively with P/S ratio. Therefore the tremendous changes in the diet of the population, which occurred in postsocialist Estonia in the early 1990s, could be regarded as one of the reasons for the trends in risk factors. Nevertheless, other factors (psychological, social, economical, etc.) cannot be excluded. It should be mentioned that favourable trends in the levels of analysed biological risk factors were followed by a decline in CVD and CHD mortality. 30 This occurred in 1995, after a certain lag-time. Such a lagged effect has been found also in other studies, for instance in MONICA, 31 supporting the results of our research. However, when analysing mortality trends in Estonia, besides traditional risk factors and diet, other factors, mainly socio-economical, should also be taken into account.
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